Palmitoylation supports the association of tetraspanin CD63 with CD9 and integrin alphaIIbbeta3 in activated platelets.
CD63 and CD9 are members of the tetraspanin superfamily of integral membrane proteins that function as organizers of multi-molecular signaling complexes involved in cell morphology, motility and proliferation. Tetraspanin complexes cluster dynamically in unique cholesterol-rich tetraspanin-enriched microdomains (TEMs). In resting platelets, CD63 is located in the membranes of lysosomes and dense granules. Following platelet activation and granule exocytosis, CD63 is expressed on the plasma membrane, co-localizes with the alphaIIbbeta3-CD9 complex and is incorporated into the Triton-insoluble actin cytoskeleton, dependent on fibrinogen binding to alphaIIbbeta3. In nucleated cell lines, the assembly and maintenance of TEMs depends on the palmitoylation of both tetraspanins and some partner proteins. This study investigated the role of palmitoylation in platelet TEM assembly and maintenance. [(3)H]-palmitate-labeled, washed human platelets were studied at rest, or following activation with thrombin (0.1 U/ml). CD63 and CD9 were separated by density gradient centrifugation, isolated by immunoprecipitation, and [(3)H]-palmitate was measured in each fraction. Palmitate levels increased in all fractions following thrombin activation. However, the relative inter-fraction distribution of the tetraspanins did not change. 2-bromopalmitate (2-BP), an inhibitor of protein palmitoylation as demonstrated by decreased [(3)H]-palmitate labeling of platelet proteins, blocked both thrombin-induced platelet aggregation and platelet spreading on immobilized fibrinogen in a dose-dependent manner. 2-BP also inhibited the activation-dependent association of CD63 with CD9, and the incorporation of CD63 into the Triton-insoluble actin cytoskeleton. In contrast, 2-BP had no effect on the incorporation of alphaIIbbeta3 into the activated platelet cytoskeleton. These results demonstrate that palmitoylation is required for platelet tetraspanin-tetraspanin and tetraspanin-integrin interaction and for complete platelet spreading on a fibrinogen substrate.